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related Government procurement operation, the United States
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whatsoever, and the fact that the Government may have formulated,

* furnished, or in any way supplied the said drawings, specifications,
or other data, is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may in any way be related thereto.
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I. INTRODUCTION

The Ele~troScience Laboratory of The Ohio State University is

developing an advanced radar backscatter measurement facility.'This

-- facility is being developed so that Non-Cooperative Target Recognition

(NCTR) techniques can be developed by a data base user community. The

* NCTR data base contains files in a standardized format. The format

allows for a named file to contain header information in plain English

text (ASCII) followed by a variable amount of amplitude (d8) and phase

(degrees) data. Any file may contain raw measured data, calibrated

data, or filtered/edited calibrated data. The format uses a fixed word

length (16 bit) packed in 512-word blocks. The result is flexible yet

efficient storage of data.

II. DETAILED FORMAT

An NCTR data file contains a file header and a set of data points

(see Table 1). There are three lines of English language text in the

file header, each containing 60 ASCII characters. The number of data

points may vary up to a maximum of 801. Numerical information on the

number of data points, the frequency of the first data point, and the

frequency increment can be retrieved directly from the 3rd line of the

file header, as shown in Table 2. The data files are originally created

on Digital Equipment Corporation (DEC) POP 11/23 floppy disks in RT11

format. They are then transferred to disks on a DEC VAX system.

!
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Files on the VAX disks are formatted in blocks of 512 8 bit bytes

- as shown in Table 3. Block 1 contains both characters and real numbers.

Characters are stored in every other 8 bit byte from byte I to byte 360.

* (This permits data transfer of 16 bit words.) From byte 361 to byte 476

are 4-byte real numbers stored in groups of four consecutive bytes in

* the standard "exponent, mantissa, mantissa, mantissa" format. Bytes 477

to 512 are not used. From block 2 on, only 4 byte real numbers are

- stored and there are unused bytes from byte 409 to 512. In Appendix 1

* there is a Hexadecimal/ASCII dump of a typical VAX disk file called

* C5203. In reading four consecutive bytes for a real number, the first

byte read should be placed in the first byte of a REAL *4 FORTRAN

- variable, the 2nd byte in the 2nd byte and so forth. There is no need

- to swap bytes on a VAX computer. A flow chart for reading the file is

shown in Figure 1. Appendix 2 is the header and data printout of the

same file (C5203). In Appendix 3 there is a listing of a FORTRAN

program which can read files from VAX disks and plot the data. A plot

of file C5203 is also included in Appendix 3.
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V TABLE 1

DATA FILE OUTLINE

LINE 1 (60 characters)

FILE HEADER LINE 2 (60 characters)

LINE 3 (60 characters

DATA POINT 1 Amplitude in d8, phase in degrees

DATA POINT 2 Amplitude in dB, phase in degrees

! ' :- DATA POINT 801

I3

,..0

:-S ,0

'-o ' ,



TABLE 2

LINE 3 OF THE FILE HEAER

CHARACTER NO:
1 4 5 6 11 15 20 24 60

# OF _STARTING FREQ.I FREQ. INCREET

VALUE: DATA PTS IN MHz IN MHz

NOTE: The starting frequency is the frequency of the first data point.

Frequency of the nth data = starting frequency

+ (n-I) x Frequency Increment.

44



TABLE 3

3DETAILED BLOCK AND BYTE ASSIGNMENT FOR

THE DATA FILES

NOTE: Line 1 1st character -60th character
Line 2 S61st character '- 120th character

f-,Line 3 =-121st character ~- 180th character

BLOCK 1 BYTE # j8 BIT BYTES

1 1st Character

2 NOT USED

3 2nd Character

4 NOT USED

2n-1 nth Character

359 180th Character

360 NOT USEn

361 Ampf J~h

362 Data Point

363 (Four-Byte Real

364 Number)

365 Phase f1st

366 data point

367 (Four-Byte Real

368 Number)



K
TABLE 3 (Cont.)

BLOCK 1 (Cant.)

Amplitude of 29th

Data Point

Phase of 29th

data point

476 -

477
unused

bytes

512 a-

6



TABLE 3 (Cont.d)

BLOCKS 2, 3,4. . ..

Amplitude
2

(4 byte real) of
- 3

30th data point
4

5 phase

6 of 30th

7 data point

8

408

409

unused

bytes

512

7



READAOBOCK

* ~ ~ ~ ~ 2 BLC BLTHO BOKCNKH
BUFFER NBUFFE

BLC0E G HBL C E G H

=48=7

Figure 1. Flowchart for reading files.
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APPENDIX I

HEXADECIMAL/ASCII DUMP OF VAX FILE C5203

* This printout was produced by the VAX utility called "DUMP". It is

printed in the standard output format. Hexadecimal data is printed from

right to left in this dump while ASCII equivalent values are printed

from left to right. Thus, Hex "43" corresponds to ASCII "C" and Hex

"10" corresponds to an ASCII "non printing" character (shown as "." and

not used by the file system).

NOTE: As mentioned in the text, ASCII characters are packed 1 per 16

bit word. This printout, however, produces an ASCII character

I from each 8 bit byte (if legal ASCII, otherwise a "." is

inserted in the ASCII character string). Thus to read the header

data from the ASCII string in this dump, only every other

sp character is used.

9



'9 N C'. . . .

LA - .

(00 I .. J .0 :

W04 - U L.A *~u

CD-. I ILat.
CIDN00

U28 N"U00)04WaW U :l.L

C. m~ m' %Q ti MM q 1%D0 LA r- N Nm o 00
0 Nt q* (%j 'N U) V 4 N V 1) M 4E m Q

Uk'Q ~ ~ ~ ~ f '.1 -4- 3- 4V- 4 ItC,: C-1 C-l

M -4 N v 04 N n1 M 4 NM OD NW % U
O U IDUI N1 m' to~ M n 0 W W LD Mn('

V w hA U 01 OD MWC MW 101W1W U

C4 N Nm - N w) V- a M M
M N M V 14 NV' C') ML M W0 1O M W

-. NN N' eN N4 (1 N - N\J f .,n M M-

I) M10MI0NW)~wMl-*NU10L..
U Mt UW N4 w -Nr a- O0 0

V ~ ~ M~1 mU ls u N N In N W

-0 q M W 0 v W vN clUU444(l
qt qv1

- ~MU0M0IlDn~kotRDA--
tRDZ C--'t CU)N W01h Lfl40 W

S -NNNNNNCNN-)MCMM-

".x ' N N m w r, r- w iUm
W I OD M M 01M 0( I 0 (M ~0

00-O V W.W OIM1.N1N N N

u0 tqt ML.0 u wM ?IJIQM4Uw ww

MW- N aWL Ww-1DU w1
N1 ~ *NNvI nmv- v~ -* v OW

LOI (!V . " lMt - 0UUU 0U L) U0 U 0

CD - o -jC ' OC t

.0 U, nO - 0i.-W4-1) N -WC

4e - -0- tq S.4- W. tq t

.J, .0 rh 1. (' ,W j ..in m '10 P-4 m 451

@1 tDt f O1 0 1; L

-t LJ M .4Lt, I C4 M en NW. tjI rp N

E- N WMM D 'JUO''



tQt 0t t - M0
- .. .. D............

. .. .- . . .. . .0

W OD 00 eW~ n CO Q Q L) ..
r . .. 4N N I .

C-I * . ~ * .C- .->

InlV) 44J

-y wn co - 0 1% Li o n imn r, u. 1

MV N C's - Cj N- N- N ( C,3 cn -nc

Co -4 < i L&. 4 0 ClLI to Li V ~ U L L
In i -() 10 n 0 Nin CA i u InLI

m.0 CA N o 0 n c n La o r- tw 0 - a

L1 D M N r' W~ U-10 M -W V

010101<10144c44c110 w n wI In
N NN NN N N N Nl N N N

N ~ ~ ~ ~ ~ ~ 3 MWDLlI.~NL.Iii

01L.0fl.1filWqtl~

ODw qcn0w W~.U M WN C -w IJI

In0 WOa.L.M N M '44 c 4 .4( qen. " f
t% Q U U L> .t w *-4" **-*-WIn f

-. 0 4J N011I4 W M4 .
- ~.-01w4LO01IwIwwN-.

9L 4

to0 N w N NNN tNNNNN Nla
cps N3 W- W w-N i

to 4Q W '~ O 1N W 1-~

S wMNN-N4<wMN0101u
-~ ~~ ui wi 0'44''34''qu~

ak 0 1I~~ N3.434

ENea en ~-N I0 e31u.L N MN n 44.4

LIC4t- Cn< NNNNNNNNN- g

- ~ f 0 ft 2 w ., ;; < M4~a

W N O014NfWNNU$MiWMU O0t-

L > 1000L.m-aIc~~l



t

ekiJ " .0( cc IL W tv~ NO M0 ra Q AI

00 ... . .~C .. ..

1 1, . .0 -,i . .

. . . . . . .. . .

(JUUiUUUUUOl ...t-

::4 :: :: :C~ 7 ,
. . .C oi.,u *o

is- CO 0,W C t) uO wO COO to) wO toC)C'

ON U. In )On CIO 0% 0a IL. , co (0- t

N- t I- N N 0'. LU 010 ca4 N 4 ~
M ^J N M (M fJ CiN f l 04I 0I IO NIO '~

"4'4~~~ V -4'' 4 4. 4 4 '4 '1

COCI WLN0 w w WQ m W(
CI n 4lI w -M mw w n COLU414 Is

wI U)rm - w qw 0v vv -

W U S IU'WLUwl.r-W'4 C0%1U)u

-0 )i MU W(001U-wi.&-
SOW- l M0 IN 'n U ONMM

Ch

L w N N N N NN N N.
:AU Ns 0 o0t oi str n ML

5')-
.0 U)Q 4 0WDUw -. tOl.'

M. W .* Q4 M
-, N - l - n N

N- () ID(0 l mw mN m ;.OU il

Nl IS W4wwflt<N NCO'Wnu)U5t"l4w-

o c N %NJN (%J N N N NN N mN .Q

m tO < w m - w.U)Cm')m om

* .0 w U. N r. - Cw = mo f) Uu. p w
-U E tLn OnW NN mO M 0 M ) M .U a-, 1,C2::On

M VA0) c CUN< N I On (1 n t,7

S\W W OD PI It ' ,J4LP CO k I OD Zq I

S 0 -t flro Al W M 1-1 In,n ,,.0 s . N

On- - -'X -0 t? L, 11LU U. I - (" 1

.4~ ~ L.5 r1 NL'IU(4&10.41)- N N l

12



N .41(0 ~ W l N. O . . .

P~0.
UM n MC ..- x. .

LJ- . *.^ . 0

MOOMt0O040
. .. . . 69 1~ t -a .4J 4

*4Ca *L.U to -- W-
ZIj N M NO .M r J La r

U U U U00

tR- w N U-00m U U n 0 Q0..4

-k - - - N N MN1 .(

vi V W V- (JO (0.t ID 0 Q. QO Q

tR0 CW-4 N M 0& U r- MmI w 0;; 0 -

N N- NQ NM NN N NM N N N M-
oo M V v v v ...4 V~t t

W VM n WOU W < 0 LP U U U
t R' ) t .&I. 0m CO C3 toL ON< f

C4 U 1.U 0 a0 0CaM r10La I

IN 0~J1 M*..

- M - W U m nU 't - - 4- M

a.1w0 N M & C w v-
E ts N10WU.U U.U0'10WUU

0 n f w% m'Ce t- M--Lar.N(0N4I-. U1

CO N N Im N4Ui "-A e I I N r

Iv.- - O M W Cua - 1n

CD U .. NLaMan NMMNNN WZAM10M-

04313



SN V4 %D 0 0 u (jja N W k.O CID C U Wu

4Ti .,- .g .. 1

C N3 s.t .~ 

mwm00~ .. .

C4~ ~ ~ r- - z4 0*.L m\I l L

4 4E t -LI . n M 14 v -4. * - W *.J

L-L& 0 m~ mn w- w 0 w at.44.

N N N Ni I N N m 61 j IN -l t~l N

- -4 - Lu tL A.- w mL N "D (4 0 wLuI

a In.4 UQ .UU4 Q QQ m)O a ~o

ft00 mw-CL..cam CD-ww00
41 w Z;L mNO(ID4.0Lnnof A4w:

tU 0 N ~ c ~ w 0

N- .fl LA WM 0 NN n

Mn 0 W ISI M a 0 Ln ml e.M

Oin V 4444444444. . t
Lu r 6 N N N N e4 N NtfNW0N

La W m n( CD -L0 - - m0,
mn, < - o01

A ff I -r t M M V v V .
Cu u uu v u

OS nm0t m4 ;LI RUL

NwvO v W0NU WW)vDNqv.4W
<V 4 44 4 44'Ct4mcw 4N

4. NI'j(MNNNN.CNNrNNN-.St4
- rD

lAB ~ ~ ~ " < r ID 0fU'O.r~ ." I.N N
CD I ( ) w %D 0 I= 0u-.mv mw n. t2c

t-L

* A -I .4 C~r-~om .J'.14.



0 1 gNwo.w . -. WI CW-m ow" to M CNM-WN.Uo CM CZ
m N o o). N m to C N0--U .Ct0 M )C)WCa . it
M CMCU0 U'NhN0 Mr,1W O r0.r N~;,

M Na.N U N0%0% 0 NU) NN NN -Na.N I) CC ON N- N 0%Ca Na

N NC ,C WMa.UtU)N -N0)1)% N -% - -U N N N M)c C N N m 0

NCN NN) % M N N M )4 ' M N N N MN N. ZC M W

MMMNmMmmNNNN

LL 0. . . . . . . . . NCCC NW MCC C0 CaM-
64C tnCN-M-N.~.-Nc DaM~aaWI wvNCC.N~

M N v n In w 'D a.CNW .CI.VaN M C UNW N aN
NoaN . = OmoMNCJa~~.N~ . NNw NN - - a

CD -j 0

N~~ ~ NN-N CCN M NC ~ CC)CCa0N~mCCCCCNNwAma~a. N

C-,
* '-4

C) .J f

Z~ ~~~~~ wI': CN - -m NN No - m .N N N N N N N NN NN

_o

hi CU) C CMa. a.MC * N N W N . . -. N2 CN CC 0 C N N N a

SI N-;w- N CU-t-NCz.C N M NM % .N.8.

fgI

co-N

Zo U- w l
* .M Na NNMa C0 %MNMNN .0 %N .- CW0 Ca

11
IN-

44

In a a .C.N .U NNC.NM a .N MNWN

*N N-NtC MW N0% MC0 C WM NM15C W-%'



APPENDIX III

LISTING OF FORTRAN PROGRAM

PLOT20 FOR Contains subroutine TR which reads NCTR file data,

and subroutine DCDE which decodes data found in file

header.

16
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17

C

C PROGRAM NAME PLOT28.FOR
C THIS PROGRAM READS BACKSCATTER DATA FILES STORED
C ON VAX DISKS AND PLOTS THE FILES.
C
C

CHARACTR1*1 YN
COMMON BUFF
BYTE BUFF(6656)
INTEGER*2 LINE1(30),LINE2(35),PARAM(35).INFILE(15)
REAL*4 AP(16Z2),A(8#1),P(88I)

C
C DEFINE BUFFER STRUCTURE
C

EQUIVALENCE(LINEI(1),BUFF(1)),(LINE2(1),BUFF(61))
1,(PARAM(1),BUFF(121)),(AP(1),BUFF(361))

CALL PLOTS(0,0,0)
TYPE *,'INPUT NO OF PLOTS'
ACCEPT *, NOP

C
C SET PHASE AXIS MAX AND MIN IN THE PLOTS
C

TYPE *,'INPUT THE PHASE MIN AND THE PHASE MAX'
ACCEPT W,PMINPMAX
DO 198 [II=1,NOP

C
C READ A FILE
C

CALL TR(INFILE)
TYPE 105,LINEI
TYPE 105,LINE2
TYPE 105,PARAM
TYPE I87,(APCK),K-l,26)

I5 FORMAT(X,38AZ)
157 FORMAT(1X,5(2FI2.3,1HI))
C
C GET NUMERICAL INFORMATION FROM THE THIRD LINE
C OF THE HEADER
C

CALL DCDE(NP,FMIN,FINC)
C
C DIVIDE AN AMP-PHASE ARRAY INTO
C AN AMP ARRAY AND A PHASE ARRAY
C

DO 199 NN-1,NP
A( MN )-AP( 2*NN-1)

199 P(NN).AP(2*NN)
689 FORMAT(A1)
689 FORMAT(lX,5(2F12.3,1H))
C
C CALCULATE THE AVERAGE OF AMPLITUDE TO
C BE USED IN PLOTTING
C
667 CALL AVMM(AAVM.NP)

FMAXwFMIN+(NP-I)*FINC
JAVM=AVM
JAVM=JAVM/5
AVM.JAVM*5.
AMIN-AVM-20.
AMAX=AVM+20.

C
C SMOOTH A DATA FILE

17



C
* TYPE *,*INPUT NO. OF PTS FOR SMOOTHING'

ACCEPT -.NS
IFCNS.GT*.#)CALL HAMV4(A,PNP,NS)

* C
C ELIMINATE BRANCH CUTS IN PHASE DATA
C
C

CALL 1-?V(P,185..3#.,PMAX,PMINNP)
TYPE *,'DO YOU WANT TO PRINT THE DATA ? Y OR N'
ACCEPT 688.YN
IFCYN.EO.'N')GO TO 196
PRINT 105.LINE1
PRINT 105.LINE2
PRINT 195,PARAM
PRINT 689,(A(JP).P(JP),JP=1,NP)

C
C PLOT A DATA FILE
C

* 196 CALL EPLOT(A.P, INFILE,PMAX,PMINsAMAX,AMIN.FINCFMAX,FMIN,NP,NS)
198 CONTINUE

CALL PLOT(B0,.999)
CALL EXIT
E NO
SUBROUTINE TR(INF!!E)
INTEGER*2 INFILE(IS),IBUFF(3328)
COMMON BUFF
BYTE BUFF(6656),TBUFF(512)
EnJIVALENCE tBUFF(1),IBUFF(l))
WRITE(6,5)

5 FORMAT(1X.'TYPE DATA FILE NAME')
ACCEPT 10.INFILE

is FORMAT(ISAZ)-
INFILE( 15)-#
IB-i
ICNT-0
OPEN(UNIT-8,TEAME-INFILE,TYPE-'OLD')

* C
C SET BLOCK LENGTH IN BYTES
C
82 IF(IB.EO.1)LEN=512-9*4

IF(IS.Gl'.1)LEN=512-26*4
* C

C READ A BLOCK OF 512 BYTES
C

REAo( 8, 85,END-90)( TBUFFC I), Il, 512)
as8 FOaMAT(512AI)
C
C STORE A BLOCK INTO THE BUFFER ACCORDING TO ITS LENGTH

DO 85 I-1,LEN
85 BUFF(ICNT+I)rTBUFF(1)

ICNTmICNT+LEN
GO TO 82

495F DO 86 1-1,LEN
86 BUFF( ICNT.1 =TBUFF'.1 -

C
*C ELIMINATE BLANK SPACES IN BETWEEN EACH CHARACTER

C IN A FILE HEAD[R
* C

DO 45 In1.180
4i~ 3UFF(l).BUFF(21*1!

4331 CLOSE(UNIT-S.DSP-SAVE')

18



RE TURN
END
SUBROUTINE DCDE(NP,FMIN,FINC)
COMMON BUFF
BYTE BUFF(6656)
INTEGER-4 IMIN,IINC.NP

C
C NO OF DATA POINTS IS STORED IN THREE CHARACTERS, AND
C STARTING FREa AND FREO INC. IN 5 CHARACTERS
C

CHARACTER*3 CNL
CHARACTER-5 CFF,CINC
EQUIVALENCE (BUFF(124),CNL),CBUFF(131),CFF),(BUFF(140),CINC)

c

C CONVERT CHARACTERS INTO THEIR NUMERICAL EQUIVALENTS
C

DECODE( 3, IZ0,CNL )NP
11#0 FORMAT(15)

DECODE(5, 188,CFF )IMINV DECODE(5, 188,CINC)IINC
FMINaFLOAT(IMIN)/1600.
FINC-FLOAT( IINC)I1008.
TYPE 260,NP,FMIN,FINC

250 FORMAT(' NP.,IG,' FMIN-',F10.4,' FINCo',F1Z.4)
RETURN
END

SUBROUTINE AVMI4(A,AV14,NP)
REAL A(861)
AVM-0.
DO 10 I=l,NP

* 11 AVM-AVM+A( I)
AVM=AVM/NP
RETURN
END

19



SUSPOUTIRE LPV(P,R,DVP'AX,P141R,NP)
P<;A'*4 P(801l)

!t-(PCI).GT.PMAX)PUl)uP(I)-360.
IW' I: -ePCI ).LT.PMIN)P( 1)-PCI )+360.

:IPlED=(PMAX.PMIN)/2.
DO) 10 I-1,NP-I
IFHABS(P(I+1)-PCI)).LT".VR)GO TO 11
1F'P( I).LT.PMED)P( 1+1 )-P( 1+1 )-360.
IFCPC I).GT.PMED)P( 1+1)-P( 1.1)4360.
IF( +1 ).GT.PMAX.DV)PC 1+1 )-P( 1+1 )-363.
IFC P( 1+1).LT.PMIN-DV)PC 1+1)-PC 1+1 )+360.

ID CONTINUE
ETURN

SitL.JrOUTINE HAMM(A.PH,K,N)
* ~;4ENSION A(101), PH(821), AA80I)PI(SV1!)

OTR=57 .29577958
TP 1-6. 2831853
DO) 4 KL-1.K

4 A( KL )- 10.9**(A(KL )/20.)
N2=(N-I1 )2
D'i 3 KM-I,K

x I AAG-0. 6
2' OIJ NT- I

a KW-KM-N2+KOUNT-1
Or,=FLOAT(KM-KW)*TPI/FLOAT(N)

IF(KW.GT.K) KW-2 * K - KW
W-:.OS(OFF )+I.
F ACT=W'l-A(KW)
RE.kL=R 7AL.FACT*COS( PH( K )/DTR)
XI,1,G=X1MAG.FACT*SIN( PH( KW)/DTR)
If'KOUNT.EO.N) GO TO 1
KO.JNT-KUUNT+ 1
GO lu 2
C-NTINUE
REAL=REAL/FLOAT( N)
XIM' G=XIMAG/FLOAT( N)
AA(.KM)'-SQ.R T(REAL*REAL+XIMAG*XIMAG)
IPHKM )-ATAN2( XIMAG,REAL )*DTR

a CONTINUE
DO 5 KKK-1,K
A(KKK)sZO.2 * ALOGIN(AA(KKK))
PNV KKK)=PPH( KKK)

S CONTINUE
R-rURN
EaiD
SWAOUTINE EPLOT(A,P,INFILE.
PM X .PMIN,AMIAX ,AMIN,FINC,FMAX,FMIR,NP,NS)
INVE;ER*2 INFILEC 15),LINEI13I),LINE2C3U),PAR-AW 39)
.JJAIENSION F(8,0I).A(8HI),P(8H1)
COMMON BUFF

4 VfE BUFF(6656)
Ej'iJIVALENCE(LINEI(1),BUFF(1)),(LINE2C1),BUFF(61))

Jl P ,M( ) ,'WF *( 121
7 K=1.NP

7 (K)FMIN(K-1)*FINC
*CONTINUE

NCAw23
NCPw12
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MSmI

DSF"(FMAX-FMIN)/6.ft

* DSr'4.FMAX-PMIN)/4.0
CALL PLOT(1.,1.,-3)
CA'.-L AXIS(#.,Z.,'FRE0UEWCY (GZ'-CF6..F1,S,. 21
CALL AXIS(H.,5.,'H5WLOGSIG4A) (SO. CM.)',NCA,4.,95.,AMlIN,DSA,1.,I)
CALL LINE(F,FMIN,DSF,AAMIN,DSA,NPB11
CALL PLOT(#.,5..-3)
CALL AXIS(#.,#.,'FREOUENCY (GHZ)',-NCF6.,.,FIN,DSF,1.5 .2)
CALL AXIS(E..B.,'PHASE (DEG.)',NCP,4.,95.,PMIN,DSP,1.,1)
CALL LINE(FFHIN,DSF,P,PMZN,DSP,NP,01I)

- CALL SYMBOL(.2, -.8, .1,LINE1, 5.0,60)
CALL SYMBOL(.2, -1., .,LINE2. 8.0,60)
CALL SYMBOL( .2,-1.2,-.PARAM,ft.,6ff)
CALL SYMBOL( .2,-1.4,.1,INFILE,H.,12)
'I=qS

c:%LL SYMBOL(Z.,-1.4,.1,'PT OF SMOOTIING',#.,15)
CALNUMBER(4. ,-1 .4, .1,RN,0. ,-1)

CALL PLOT(S.,M.,-999)
r RLTURN
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Figure A llI-l. Plot of file C5203 (output of PLOT 20.FOR).
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